Key indicators: single-crystal X-ray study; T = 173 K; mean (C-C) = 0.004 Å; disorder in main residue; R factor = 0.035; wR factor = 0.090; data-to-parameter ratio = 10.6.
In the title compound, C 22 H 18 N 2 O 3 S, disorder is found in the benzoyl group (A and B), as well as for four C atoms of the cyclohexene ring. Two orientations were modeled in a 0.583 (5):0.417 (5) ratio. The cyclohexene ring is in a distorted chair conformation. The dihedral angles between the mean plane of the thiophene ring and the 4-nitrobenzene and phenyl rings are 30.9 (8) and 64.8 (3) (A) and 62.4 (7) (B). The mean planes of the 4-nitrobenzene and the phenyl rings are almost perpendicular to each other, with dihedral angles of 85.4 (1) (A) and 83.9 (8) (B) . An extensive array of weak C-HÁ Á ÁO interactions consolidate molecules into a three-dimensional architecture, forming chains along [001] and [010] and layers parallel to (011).
Related literature
For applications of 2-aminothiophene derivatives in pesticides, dyes and pharmaceuticals, see: Puterová et al. (2010) . For the biological and industrial importance of Schiff bases, see: Desai et al. (2001) ; Karia & Parsania (1999) ; Samadhiya & Halve (2001) ; Singh & Dash (1988) . For Schiff bases utilized as starting materials in the synthesis of compounds of industrial and biological interest, see: Aydogan et al. (2001) ; Taggi et al. (2002) . For related structures, see: Kaur et al. (2014a,b) ; Kubicki et al. (2012) . For puckering parameters, see: Cremer & Pople (1975 (Puterová et al., 2010) .
Schiff base compounds are an important class of compounds, both synthetically and biologically. These compounds show biological activities including anti-bacterial, anti-fungal, anti-cancer and herbicidal (Desai et al., 2001; Karia & Parsania, 1999; Samadhiya & Halve, 2001; Singh & Dash, 1988) . Furthermore, Schiff bases are utilized as starting materials in the synthesis of compounds of industrial (Aydogan et al., 2001) and biological interest such as β-lactams (Taggi et al., 2002) .
Some of the recently reported Schiff base structures of 2-aminothiophenes by our group include {2-[(2-hydroxybenzylidene)amino]-4,5,6,7-tetrahydro-1-benzothiophene-3-yl} (phenyl)methanone (Kaur et al., 2014a) and [2-benzylideneamino)-4,5,6,7-tetrahydro benzo[b]thiophene-3-yl](phenyl) methanone (Kaur et al., 2014b) . Also, the crystal and molecular structures of two 2-aminothiophenes have been previously reported by our group (Kubicki et al., 2012) . In continuation of our work on 2-aminothiophenes and Schiff bases, we report here the crystal structure of the title compound, (I).
In (I), the cyclohexene ring is in a distorted chair conformation with four carbon atoms disordered over two sets of sites with an occupancy ratio of 0.583 (5): 0.417 (5) ( Fig. 1 ). Puckering parameters C3/C4A-C7A/C8: Q and φ = 0.511 (4) Å and 157.387 (6)°, and C3/C4B-C7B/C8: Q and φ = 0.483 (8) Å and 212.306 (8)° (Cremer & Pople, 1975) . The disorder extends to the benzoyl residue (A & B). The dihedral angles between the mean plane of the thiophene ring and the 4nitrophenyl and the phenyl rings is 30.9 (8) and 64.8 (3) (A) and 62.4 (7)° (B), respectively. The mean planes of 4-nitrophenyl and the phenyl rings are almost perpendicular to each other with a dihedral angle of 85.4 (1) (A) and 83.9 (8)° (B).
An extensive array of weak C-H···O intermolecular interactions leads to a 3-D architecure, forming chains along [001]
and [010] and layers parallel to (011) (Fig. 2 ).
Supramolecular features

Database survey
Synthesis and crystallization
To a solution of (2-amino-4,5,6,7-tetrahydro-benzo[b]thiophen-3-yl)-phenyl-methanone (200 mg, 0.79 mmol) in 10 ml of methanol an equimolar amount of 4-nitrobenzaldehyde (120 mg, 0.79 mmol) was added with constant stirring. The mixture was refluxed for 3 h. A yellow precipitate was obtained. Completion of the reaction was confirmed by TLC. The precipitate was filtered and dried at room temperature overnight. The solid was recrystallized using ethylacetate and the supplementary materials
crystals were used as such for x-ray diffraction studies.
Refinement
The H atoms were placed in their calculated positions and then refined using the riding model with Atom-H lengths of 0.93 Å (CH) or 0.97 Å (CH 2 ), and with U iso set to 1.2U eq of the parent atom. Disorder was modeled for C4A-C7A and C4B-C7B of the cyclohexane ring, C10A-C15A/O1A and C10B-C15B/O1B of the benzoyl group over two positions with an occupancy ratio of 0.583 (5):0.417 (5).
Figure 1
ORTEP drawing of (I) showing the labeling scheme and 30% probability displacement ellipsoids (major and minor components of the disordered atoms in the cyclohexane, benzoyl groups are displayed with dashed lines). 
Special details
Geometry. All esds (except the esd in the dihedral angle between two l.s. planes) are estimated using the full covariance matrix. The cell esds are taken into account individually in the estimation of esds in distances, angles and torsion angles; correlations between esds in cell parameters are only used when they are defined by crystal symmetry. An approximate (isotropic) treatment of cell esds is used for estimating esds involving l.s. planes.
Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (Å 2 )
x y z U iso */U eq Occ. (<1) S1 0.24441 (14) (17) C8-S1-C9 91.40 (14) C8-C7B-H7BB 113.4 C16-N1-C9 119.2 (2) C3-C8-S1 112.3 (2) O2-N2-O3 123.5 (3) C3-C8-C7A 123.4 (5) O2-N2-C20 118.4 (3) C3-C8-C7B 130.5 (6) O3-N2-C20 118.1 (2) C7A-C8-S1 124.3 (5) O1A-C1-C2 118.8 (9) C7B-C8-S1 117.1 (6) O1A-C1-C10A 117.4 (10) N1-C9-S1 123.3 (2) O1B-C1-C2 117.5 (13) C2-C9-S1 110.8 (2) O1B-C1-C10B 118.0 (15) C2-C9-N1 125.8 (2) C2-C1-C10A 121.2 (5) C11A-C10A-C1 116.5 (7) C2-C1-C10B 122.5 (7) C11A-C10A-C15A 120.0 C3-C2-C1 122.2 (2) C15A-C10A-C1 123.5 (7) C9-C2-C1 125.0 (2) C10A-C11A-H11A 120.0 C9-C2-C3 112.6 (2) C12A-C11A-C10A 120.0 C2-C3-C4A 122.6 (5) C12A-C11A-H11A 120.0 C2-C3-C4B 130.1 (8) C11A-C12A-H12A 120.0 C8-C3-C2 112.9 (2) C11A-C12A-C13A 120.0 C8-C3-C4A 124.5 (5) C13A-C12A-H12A 120.0 C8-C3-C4B 117.0 (8) C12A-C13A-H13A 120.0 C3-C4A-H4AA 110.8 C14A-C13A-C12A 120.0 C3-C4A-H4AB 108.5 C14A-C13A-H13A 120.0 C3-C4A-C5A 109.3 (14) C13A-C14A-H14A 120.0 H4AA-C4A-H4AB 108.6 C15A-C14A-C13A 120.0 
